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JUNIOR HIGH SCIENCE 
as a 
FOUNDATION 
Science programs designed for jun-
ior high school are usually based upon 
the assumption that this level includes 
grades 7, 8 and 9-
al though, of course 
other t y p e s o f 
groupings h a v e 
been explored. We 
must also recog-
nize the assump-
tion that jun i o r 
high school science 
is neither the first 
nor the last expos-
ure of students to 
Mrs. Adler science. Per h a p s 
we may assume that our students 
have had some science in elementary 
school, but that in most cases it has 
not been concentrated and systematic. 
Many science educators feel that 
junior high school science should be 
treated as a separate entity, and not 
in relation to the secondary school 
level. However, most junior high 
school students do go ahead with 
science. Close to three-quarters grad-
uate from high school, and over one_ 
third of those who graduate go to col-
lege. 
Science curricula designed for the 
junior high school level must: 
(1) provide a strong foundation for 
science study at higher educational levels 
(2) contribute to the general education 
Mrs. Adler was educated in the New York pub-
lic schools. She received the A.B. Degree at Smith 
College as a premedical major. Her M.A. was taken 
at Teachers College of Columbia Uni ve rsity, and the 
PhD at New York University. She has been teaching 
in New York City schools for 12 years. 
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Hunter College of the City 
University of New York 
that we expect of an adult 
(3) provide for the developmental 
needs at the junior high school level it-
self. 
The newer curricula for the se-
condary school level are more sophis-
ticated not only in terms of science 
content, but also in their emphasis 
upon inquiry, critical thinking, inde-
pendent study, measurement, and the 
use of apparatus by the student. 
Therefore, emphasis upon certain 
fundamental understandings, skills 
and attitudes at the junior high school 
level will provide better preparation 
for study at higher levels than an at_ 
tempt to push the older high school 
science courses down to the junior 
high school level. 
How can junior high school science 
serve as a foundation for the science 
that lies ahead? In order to establish a 
strong foundation for science study at 
higher educational levels, the junior 
high school science curriculum must 
provide: 
(1 ) an understanding of basic con-
cepts of matter, energy, spaoe, time, mo-
tion and the nature of life 
(2) certain basic information, "finger-
tip facts," such as the diameter of the 
earth and the composition of the atmos-
phere 
(3) an understanding of the vocabul-
ary and terminology used for the com-
munication of ideas in science (e.g ., den-
sity, organism, etc.) 
(4) an understanding of t he funda-
mental operations, terms and concepts 
used in measurement ( e .g ., computation 
of area and volume, conversion of inches 
90 
into feet, etc.) 
(5) practice in expressing scientific 
relationships in symbolic terms (e.g., 
chemical reactions in terms of chemical 
symbols); practice in expressing scien-
tific relationships in mathematical terms. 
( 6) practice in organizing, presenting 
and interpreting data; using and con-
structing t a bles and graphs; interpolation, 
extrapolation, generalization and predic-
tion from data 
( 7) problem -solving skills; skill in 
g athering data t hrough appropriate means 
( 8) pra ct ice in the use of a library to 
obta in information. 
In addition to providing for these 
fundamental understandings and 
skills, the j unior -h igh school science 
p rogram can contribute to the success 
of h igh school science progr ams by 
providing the k ind of intra- and extra-
classroom a tmosphere that is likely to: 
( 1) s us tain interest in and curiosity 
abo ·t the world of na ture 
( 2) encourage the development of 
Ecientfic attitudes-particu la rly a healthy 
•1wpticism, t he tendecy t o suspend judg-
men t u nt il the facts a re a t ha nd, and a 
desire to search for t he truth 
( 3 ) emphasize t he persona l and socia l 
implica tions of science 
( 4 ) ma ke s t udents confident of their 
own judg ment , their own ideas 
( 6) m a ke s tudent s feel free to express 
the ir ignora nce and ask questions. 
At the same time, we must provide 
for the needs of the young adolescent 
- for his emerging sexual develop-
ment, his new social interests and his 
new intellectual interests. 
It is really ironical that we now 
find the junior high school curriculum 
too crowded. Only a short time ago, 
General Science was taught only in 
the Ninth Grade. It has now been 
spread out over three years, yet, once 
again, we find the curriculum too full. 
Correcting this problem is rather like 
going on a diet: we must get rid of 
the excess calories without getting rid 
of the nutritive essentials. This is eas-
ier said than done. 
The suggested sequence of topics 
IOWA SCIENCE TEACHERS' JOUINAL 
outlined below provides a systematic 
approach to the study of fundamental 
science concepts. At the same time, it 
leaves room for the many important 
experiences which are also essential 
as a foundation for science at higher 
educational levels. 
Suggested Sequence of Topics for 
Junior High School Science 
Seventh Grade 
MATTER AND ENERGY 
Unit I-The Nature, Behavior and Chang-
es of Matter 
1. Distinction between ma tter and non-
matter 
2. Ma ny differ ent forms of matter in 
the environment 
3. E vidences of the presence of matter 
includ ing evidences of for m s of matter 
tha t we ca nnot see 
4. Classification of different kinds of 
matter by their physica l and chemical 
charact eristics--va r ious t ypes of group-
ings 
5. The orga niza tion of m atter, includ-
ing study of the periodic t able 
6. Determinat ion of the composition of 
mater ials- both living a nd non-living-
Qualitat ive an alys is on an elem ent ary 
level 
a ) Methods of separa t ing mixtures , 
including evaporation of solvents . 
filtration, chromatogra phy, and 
other procedures for separating 
mixtures 
b ) Methods of separating the com-
ponents of compounds, including 
elecrtrolysis and other procedures 
c) Tests for the identificat ion of 
chemical substances, including 
flame tests and other procedures 
7. Physical and chem;cal changes of 
familiar substances, including those that 
occur in living organisms 
8. Conservation of matter as shown by 
many famili:i.r situations 
9. Uniformitv of matter in the universe 
Unit II-The Nature, Forms and 
Transformations of Energy 
1 . Changes in matter are accompanied 
by, and brought about by changes in ener-
gy 
2. Meaning of the term energy; poten-
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tial and kinetic energy 
3. Force and pressure; air pressure; 
aviation; other applications 
4. Motion; gravitation 
5. Magnetism 
6. Electricity 
7. Electromagnetic spectrum; light; 
radio waves; applications 
8. Wave motion 
9. Sound 
10. Heat 
11. Transformations of energy ; Conser-
vation of energy 
a) Mechanics 
b) Engines; automobiles; rockets 
c) Photosynthesis and respiration 
d) Other applications, as time per-
mits 
Suggested Sequence of Topics for 
Junior High School Science 
Eighth Grade 
LIFE SCIENCE 
Unit I-The Unity and Diversity 
of Living Things 
1. The diversity of life-Criteria for 
classification; Use of keys; Use of micro-
scopes; Methods of study 
2. The unity of life; Characteristics of 
living things; Organization; Composition; 
Metabolism; Growth; Reproduction; Re-
sponsiveness; Basic needs. 
Unit II-The Organization of 
Human Beings 
1. Structural organization 
2. Metabolic Organization; Nutrition, 
respiration, assimilation, excretion, circu-
lation; Maintenance of cells. 
Unit m-Growth, Development and 
Reproduction of Human Beings 
(Include factors that control growth 
and development) 
Unit IV-Behavior and Coordination 
Unit V-Eoooomic Biology 
1. Organisms related to disease 
2. Biological aspects of industry 
3. Control of living organisms by man. 
Unit VI-Ecology-Interdependence 
of Life 
1. Physical and biological environment 
-
YOUR COMPLETE 
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of organbms; communities, etc. 
2. Plants- Photosynthesis 
CO2-O2 - cycle; N cycle 
3. Food Chains 
4. Balance in Nature 
5. Conservation 
6. Population control 
Ninth Grade 
EARTH SCIENCE 
Unit I-The Changing Earth 
1. Surface features--geological feat-
ures of land; bodies of water; change; 
cycles 
2. Atmosphere 
3.Shape; size; structure; examination 
of evidence for these 
4 . Magnetic fields; evidence 
5. Radiation belts; evidence 
6. Orientation; Directions ; NESW; 
latitude: longitude 
7. Weather; climate; seasons 
Unit II-The Solar System 
Changing concepts 
2. Evidence concerning arrangement 
and rotation of earth and other celestial 
bodies ; revolution of earth and other 
planets around sun; revolution of sun 
around center of galaxy; revolution of 
moon around earth 
3. The moon; tides ; phases 
4. Seasons; explanation of phenomena; 
evidence for explanation 
5. Planets 
6. Space travel 
Unit III-The Laws of Motion 
and Relativity 
Unit IV-Light; Telescopes; 
Spectrographs 
Unit V-The Galaxy 
1. Methods of studying the galaxy 
2. Paleontology 
3. Theories of origin of the solar sy. 
st cm; of the galaxy 
4. Nuclear energy; energy of stars 
5. Orde r in the universe 
Seasonal Variation in Daylength 
And Temperature 
At Three Different Latitudes 
An Exercise in Earth Science 
for the Ninth Grade 
Table No. 1 and Figures No. 1 and 
No. 2 illustrate the type of exercise 
that can be used at the junior high 
school level to provide practice in 
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some of the skills that are emphasized 
in the newer high school science 
courses: ordering and interpreting 
data; using mathematical procedures 
as a part of science; making and inter-
preting graphs; interpolation and ex-
trapolation; making inferences; gen-
eralizing; identifying variables and 
assumptions; making decisions con-
cerning cause and effect relationships. 
This activity is followed by the form-
ulation of hypotheses which are then 
tested through controlled experimen-
tation . Through activities such as the 
one described below, the student 
should obtain a better understanding 
of the extent to which generalizations 
based upon graphed data are justified, 
and the degree of caution that must 
be used in interpreting data. 
The student is first provided with 
the data in Table No. 1, data relating 
to seasonal variation in daylength and 
in temperature at: Miami, Florida; 
New York City, New York; and An-
chorage, Alaska. The meaning c,:4; each 
term is discussed: "mean", "sunrise", 
"sunset" "monthly" " no rm a 1 " 
"temper~ture". The ~eanings of th~ 
abbreviations and the numbers are 
elicited. What does 17:22 mean, for ex-
ample? 
Miami, New York City and An-
chorage are then located on the globe. 
What are the geographical features of 
these three cities? How are they a-
like? How do they differ? 
The next questions raised are, "Do 
these numbers have any signific_ 
ance?'' "How can we interpret these 
data?" What can we do with these 
93 
figures in order that we may be better 
able to interpret them?'' 
The students must first work out a 
mathematical method for translating 
the "sunrise" and "sunset" informa-
tion into daylength. Working in 
groups, the students compute the day-
length data from the original infor-
mation. Next, each student constructs 
two graphs, as shown in Figures No. 1 
and No. 2. In this part of the exercise, 
they learn how to plan the graphs, 
how to give them appropriate titles 
and how to label the coordinates in 
meaningful fashion. 
Next, the students are asked to 
formulate generalizations based upon 
the graphs. An example of such a gen_ 
eralization might be: "the greater the 
latitude, the greater the variation in 
day length." 
In searching for cause and effect 
relationships, the students identify 
variables reflected in the data, such as 
daylength, as well as variables that 
are not reflected in the data, such as 
the angle of the sun's rays at different 
latitudes in different seasons. 
Hypotheses are then formulated 
and tested in the laboratory. For ex-
ample, the hypothesis, "the longer the 
period of illumination, the greater the 
heating of an illuminated surface", is 
tested in various ways by different 
groups of students; and the hypothe-
sis "the more oblique the angle of 
illumination, the less the heating of an 
illuminated surface" may be tested 
with different materials and methods 
by other groups of students. Precise 
measurement and controls, of course, 
are taken for granted. 
Another Tremendous Short Course 
If you missed the 8th Annual IST A Short 
Course at Ames March 4-5 you really m issed some-
thing. It was well attended (over 300) by teachers 
throughout the state. Every year it is hard to see 
how the Short Course can be better than before-
but it keeps improving. Our thanks to all ISU and 
ISTA people who helped. 
